ABSTRACT Tobacco smoking is an emerging problem among adolescents in the United Arab Emirates (UAE). This study aimed to measure the prevalence of current tobacco use and its associated factors among school students in Dubai Emirate and to determine the impact of an intervention programme on knowledge and attitudes towards tobacco use. A school-based intervention programme was carried out among 2457 students aged 10-20 years and data were collected with a self-administered questionnaire. Of the students, 14.6% were tobacco users, mostly cigarettes (11.2%) and waterpipes (2.2%). The most common self-reported reasons for smoking were for the experience (29.4%), for stress relief (22.5%) and because their peers smoked (21.9%). Stepwise logistic regression analysis showed that the predictors of tobacco use were: male, higher age, UAE national, higher school level, government school, low knowledge about tobacco and family history of smoking. There were significant improvements in knowledge and attitudes scores after the health education intervention programme.
Introduction
Tobacco use is one of the biggest public health threats the world has ever faced (1). Tragically, the epidemic is shifting towards the developing world, where 80% of tobacco-related deaths will occur within a few decades. Tobacco has killed more than 100 million people in the 20th century and it is expected to kill billions in the 21st century. The shift has been attributed to a global tobacco industry marketing strategy that targets young people and adults in developing countries (1).
Adolescence is a period of physical, cognitive and emotional change and of searching for a personal identity that frequently involves experimentation with various risky behaviours including smoking (2) . In most countries, the great majority of smokers begin to use tobacco before the age of 18 years (3, 4) . Adolescents who start smoking at an early age seem to be at much greater risk of the adverse health consequences of smoking than late starters. Also, nicotine addiction among these early smokers appears more severe than that among late starters (5) . Saudi Arabia has reported a high prevalence of current smoking (29.8%) among schoolboys and found that 83.7% of them started smoking at or before the age of 15 years (6). The Global Youth Tobacco Survey in Egypt in 2005 reported that 13.6% of students had ever smoked cigarettes and 14.4% currently use any tobacco product (7) . According to the Global School-based Student Health Survey in the United Arab Emirates (UAE), conducted in 2005, 12.7% of students had used any tobacco on 1 or more days during the past 30 days and about 9.3% of students had smoked cigarettes (8) .
It has been reported that the main reasons why adolescents start smoking are emulation, curiosity, friendship effect, stress, "proving themselves" to peers and the presence of a family member who smokes (9) . Knowledge and attitudes about smoking are significantly associated with smoking. It was reported that a high prevalence of smoking was associated with poor knowledge about smoking and a low attitude score (10) . Tobacco control legalization in the UAE started after the launch of an anti-tobacco federal law in 2009, which applied a smoking ban in all public premises including schools and universities (11) . The legislation makes it illegal to sell cigarettes to anyone under 18 years or to smoke in cars carrying children under 12 years old (12) .
The increasing magnitude of the tobacco smoking habit among adolescents in the UAE is an emerging problem that needs to be thoroughly studied in order to plan for proper control measures and to develop effective policies for smoking prevention and cessation programmes. The objectives of the current study were 2-fold: to measure the prevalence of current tobacco use (smoked and smokeless tobacco products) among school students in Dubai and the factors associated with tobacco use; and to determine the impact of a health education intervention programme on knowledge and attitude of students towards tobacco use and its hazards.
Methods

Study design and setting
A school-based intervention study (quasi-experimental) was carried out in preparatory and secondary schools in Dubai. The target population was male and female school students in school grades 7 to 12.
Sampling
The sample size was calculated using the computer program Epi-info, version 6.04. The total number of preparatory-and secondary-school students in Dubai was 77 118, and using 2% degree of precision, estimated prevalence of tobacco use among adolescents of 19.5% (from a previous, similar study in UAE) (8), 1.5 design effect and 95% confidence interval the minimum sample size required was 2219.
Stratified random sampling with proportional allocation was carried out. Stratification was based on the administrative regions of Dubai (Deira or Bur Dubai), sex (male or female), type of school (government or private) and school grade (preparatory or secondary). Overall, in both Deira and Bur Dubai the total number of private schools exceeded the number of government schools by 3 to 1. Thus 24 private schools and 8 government schools were randomly selected from both regions. For the private schools 12 schools were selected randomly from each region (6 for males and 6 for females) and for the government schools 4 schools were selected randomly from each region (2 for males and 2 for females). One class was selected randomly from each of selected preparatory (grades 7-9) and secondary (grades 10-12) schools and all the students in the selected classes were invited to participate in the survey.
The total sample size amounted to 2457. All selected schools as well as all the students within the selected schools agreed to participate in the study (response rate 100%).
Data collection
Questionnaire
The data were collected from students using an anonymous, self-administered, pre-coded questionnaire. It consisted of 32 questions. Filling the questionnaire took approximately 10 min. Students were assured that the information they provided would remain confidential and thus were encouraged to be truthful in their responses. They were informed that their participation was completely voluntary. The questionnaire was distributed in English for private-school students (1976 students) and in Arabic for government-school students (481 students). The questionnaire was originally designed in English then ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫املجلد‬ ‫عرش‬ ‫احلادي‬ ‫العدد‬ 767 a 1-day intervention programme, then after an interval of 2 weeks the second date was allocated for the same class to complete the post-test questionnaire. The intervention programme consisted of a health education session that discussed the hazards of smoking. This was conducted through lecture presentations and video shows on the hazards of use of various tobacco products. Educational materials about the hazards of tobacco use were distributed. The programme was conducted by a professional team of physicians trained in this field.
Ethical considerations
An approval was obtained from the Dubai Knowledge and Human Development and Dubai Health Authority after explaining the purpose of the study. Approval was also taken from all participating schools and it was made clear to students that participation was completely voluntary. Absolute confidentiality of the data was maintained throughout the study.
Statistical analysis
The data were analysed using SPSS software program, version 19.0. The following statistical analyses were performed. The data were presented by frequency tables and graphs. Descriptive statistics were presented for quantitative variables [mean, standard deviation (SD) and range]. The chisquared test was used for testing the relationship between sociodemographic factors, knowledge, attitude and tobacco use. The paired t-test was used for comparing the mean scores before and after the intervention programme in both the knowledge and attitude domains. P < 0.05 was the cut-off level of significance.
Stepwise logistic regression was carried out to adjust the confounders and delineate the predictors for tobacco use. The dependent factor was any tobacco use (0 = no, 1 = yes). The independent factors were: age (continuous variable), back-translated into Arabic and reviewed by a community professional.
The questionnaire collected the following information from the participants: sociodemographic characteristics such as type of school, age, sex, nationality (local, i.e. UAE nationality, or non-local, i.e. non-UAE nationality), grade of education and parents' education; family history of smoking; knowledge about tobacco use and the health risks of using it; and attitudes to smoking.
The knowledge questions were adopted from the Global Youth Tobacco Survey and other studies that revealed satisfactory reliability (Cronbach α around 0.84) (13, 14) . The students were asked if they thought that tobacco use was harmful to health and that smoking tobacco can be addictive like heroin. It also included questions regarding other hazards of smoking such as cancer, cardiovascular diseases and respiratory tract diseases. In addition, they were asked if using tobacco was bad only if it was used for many years and whether smoking in close public places can be harmful to nonsmokers. Each item had a choices of 3 answers (no, yes or don't know) and a score of 0 was given for the incorrect answer or don't know and score of 1 for the correct answer, giving a score range for the knowledge scale of 0-7. The scores were summed and students were categorized into 3 groups: poor knowledge (score < 50%), fair knowledge (score 50-74%) and good knowledge (score ≥ 75%).
The questions to assess the attitude of students toward tobacco use were adopted from the Global Youth Tobacco Survey and other studies that revealed satisfactory reliability (Cronbach α around 0.82) (13) (14) (15) . Students were asked if they thought that tobacco use was a bad habit, made them relax and cope with stress, made them more attractive, made them less healthy, led to bad smells and affected their performance in sports. They were also asked if they believed that tobacco must be banned in closed places or not and whether parents should not allow their children to use tobacco or not. Each item had 3 choices (agree, not sure or disagree) and a score of 1 was given for negative attitude, 2 for neutral and 3 for positive attitude, giving a score rage for the attitude scale of 11-33. The total scores were calculated and the students were classified into 3 groups: negative attitude (i.e. favourable towards smoking) (score < 50%), neutral attitude (score 50-< 74%) and positive attitude (i.e. unfavourable towards smoking) (score ≥ 75%).
Data about tobacco use included questions about tobacco product use (cigarettes, waterpipes, pipes, cigars and chewing tobacco) during the 30 days preceding the survey. Questions were asked about the age at which tobacco use was initiated, duration of use as well as students' self-reported reasons for use, such as peer pressure, selfachievement, parents' smoking, stress reduction, social problems or simply to imitate adults. In addition, we asked about exposure to other people's smoking (second-hand smoke exposure) and their desire to quit tobacco use.
Operational definition
World Health Organization (WHO) definitions were used which define the prevalence of current tobacco use among youth as the prevalence of tobacco use (including smoking cigarettes, pipes, cigars, waterpipes and oral tobacco) on more than 1 occasion in the 30 days preceding the survey, regardless of amount used (11) .
Intervention -health education programme
The health education programme was conducted in the 1 academic year 2009-2010 and targeted all the selected schools. During this period the selected schools chose a date for the allocated class to conduct the pre-test questionnaire followed immediately by sex (0 = female, 1 = male), nationality (0 = non-local, 1 = local), type of school (0 = government, 1 = private), school grade (0 = preparatory grades 7-9, 1 = secondary grades 10-12), parental education (0 = university level, 1 = secondary/preparatory, 2 = illiterate/primary), family history of smoking (0 = no, 1 = yes), and knowledge scores and attitude scores (continuous variables) towards tobacco use.
Results
Background characteristics
The present study included 2457 students, with a mean age of 14.85 (SD 1.67) years, range 10-20 years. Due to the higher number of private schools, the number of non-UAE national students who participated (1545 students) were greater than the UAE national students (912 students). Table 1 shows that 80.4% of the sample were from private schools, over half were males (54.4%) and 62.9% were non-locals. The majority of students' parents had university education or higher (68.3% and 76.4% for mothers and fathers respectively). Among the respondents 29.1% reported that they were exposed to second-hand smoke at home.
Prevalence of smoking
Out of 2457 students, there were 359 self-reported tobacco smokers (14.6%). Cigarette smoking was the most prevalent type of tobacco use (11.2%), while waterpipes (shisha) were used by only 2.2%, pipes by 1.9% and cigar and chewing tobacco by 0.8% each.
Reasons for smoking
The most common self-reported reasons for smoking were to try out the experience (29.4%), relieving stress (22.5%) and peers' smoking (21.9%). Some students reported that the reasons related to social problems (6.4%), parents' smoking (6.0%) or to improve self-achievement (3.7%).
Knowledge and attitudes towards tobacco use
Concerning knowledge and attitudes, it was found that before the intervention programme 35.0% of the students had a poor level of knowledge about tobacco use and its hazards and 41.3% demonstrated negative attitudes (i.e. were favourable) towards tobacco use.
Mean knowledge scores were significantly higher among non-tobacco users compared with any tobacco users [5. 
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Factors associated with tobacco use
Regarding sociodemographic characteristics, Table 2 shows that 23.3% of smokers were attending government schools and only 12.5% private schools, and this difference was statistically significant (P < 0.001). Males had a significantly higher rate of tobacco use than females (21.7% versus 6.2%) (P < 0.001). In addition, locals (UAE nationals) were more likely to be tobacco users than non-locals (19.6% versus 11.7%) (P < 0.001). Concerning parents' education, students of illiterate or primary-educated parents had the highest rates of tobacco use (15.5% and 15.2% for mothers and 36.7% and 23.5% for fathers respectively), while the lowest rates of use were observed among those of university or higher-educated parents (13.9% and 12.9% respectively for mother and fathers); these differences were statistically significant (P = 0.017 for mothers and P < 0.001 for fathers). Students with a family history of smoking were more likely to be tobacco users compared with those without such history (22.1% versus 11.5%) (P < 0.001).
Stepwise logistic regression analysis of the factors affecting tobacco users (Table 3 ) delineated 7 predictors for tobacco use: age, sex, nationality, school type, school grade, family history and knowledge about hazards of tobacco. Higher age, male sex, family history of smoking, being in secondary grade of education (10-12 years), being a UAE local and being in a government school were all significantly associated with a higher risk of tobacco use compared with those who were of younger age, female, with no family history of smoking, in preparatory grade of education (7-9 years), non-UAE nationality or being in a private school (ORs = 1.31, 4.15, 1.65, 1.50, 1.75 and 1.59 respectively). Furthermore, a higher score on knowledge about tobacco and its effects was associated with a lower risk of tobacco use.
Effect of intervention on knowledge and attitudes
Concerning the effect of the intervention programme on the knowledge and attitude of students towards tobacco use, Table 4 shows that there was an increase in the percentage of students with a good level of knowledge from 34.1% before to 51.9% after the intervention programme. The mean knowledge score increased significantly from 5.49 (SD 1.81) before to 6.14 (SD 1.31) after the intervention (P < 0.001). The same pattern was observed concerning attitudes; there was an increase in the rate of positive attitudes from 34.5% before to 48.7% after the intervention programme. Mean scores also increased from 28.31 (SD 4.04) to 29.23 (SD 3.99) (P < 0.001).
Discussion
The prevalence of tobacco use among adolescents is a valuable indicator for the prediction of future harm caused by tobacco and is therefore important for health-related policy-makers and programme planners in any country (16) . Prevalence and trends in smoking vary from country to country, often dependent on the level of monitoring of tobacco use behaviour. The results of the present study revealed that the overall prevalence of current tobacco use in school students in the UAE was 14.6%; this was lower than previous surveys (19) (prevalences of any current tobacco use were 19.3%, 17.3% and 21.8% respectively). Furthermore, a higher prevalence of tobacco use (24.5%) was reported in a Syria study in 2010 (20) .
The present study established that smoking cigarettes was the predominant form of tobacco use among the current tobacco users (11.2%), and this was higher than the prevalence of current cigarette smoking reported in Oman in 2006 (4.5%) (21) and previously in the Dubai Emirate in 2010 (9.8%) (8) .
Results from Tehran, Islamic Republic of Iran in 2003 (22) reported that the prevalence of cigarette smoking was 28.2%, which was much higher than in the present study.
The prevalence of waterpipe smoking in our study was 2.2%, which was lower than the Saudi Arabian study (8.7%) (18) and far lower than a study in Lebanon (25.6%) (23).
Self-reported reason for tobacco use
The present study showed that 29.4% of students reported that trying out the experience was the main reason for tobacco use. This finding was similar to a Saudi Arabian study (24) . Young students experience feelings of uncertainty about their self-image and consider themselves more or less dependent on the opinion and judgement of their peers. Meeting these expectations of one's peer group is essential to prevent loss of friends, becoming a loner and eventually losing one's social identity (25) . Another reason for tobacco use among students in the present study was to relieve stress. This result was in accordance with a study in the United States of America (USA) (26) .
Associated factors of tobacco use
Tobacco use was more common in the government than private schools, which can be explained by better educational ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫املجلد‬ ‫عرش‬ ‫احلادي‬ ‫العدد‬ activities or a close monitoring system and restrictions on the use of tobacco in private schools more than government schools, and may also be due to social class differences between the school populations.
Tobacco prevalence increased as age increased. This result is consistent with a previous study in Taiwan (27) but inconsistent with an Iranian study (28) , in which the highest prevalence of tobacco use was reported among younger students compared with the older students. Exposure to tobacco advertising in the latter study was a strong correlate of tobacco use among younger students.
Males are typically at a much higher risk for tobacco use than are females and this was supported by the present study and others in the region, for example from the Syrian Arab Republic (29) . This can be explained by smoking being a more acceptable social behaviour for males and also due to possible underreporting by female students.
Higher stage of education tends to be associated with a higher likelihood of tobacco use. The present study agreed with this, as students in secondary grade classes were using tobacco more than those in the preparatory grades. This was also supported by the National Youth Tobacco survey in the USA in 2004, which found that 28% of high-school and 12% of middle-school students reported current tobacco use (30) .
The present study found an inverse relationship between students' use of tobacco and parents' education. This is in agreement with other studies, for example in the USA (31) . Highly educated parents are more knowledgeable about the health consequences of tobacco use and they can prevent their children from taking up tobacco.
The present study highlights the important effects of parents' and siblings' tobacco behaviour on current tobacco use by students. Tobacco use by parents and friends, knowledge about the harmful effects of tobacco, smoking, environmental smoke and attitudes to tobacco use by others were strongly associated with student tobacco use. Social learning theory suggests that learning (of an attitude or habit) occurs through observation, i.e. the parent's behaviour is normally copied by the children (32) . This is consistent with the present study. Parents' tobacco use contributes to the onset of daily tobacco use in their teenagers even if parents practise good family management, hold norms against teen tobacco use and do not involve their children in their own tobacco use (33) . We showed that students who did not use tobacco had better knowledge and attitudes toward tobacco use and its hazards than did tobacco users, and vice versa. These results are consistent with other studies, in south Australia (34) and Turkey (35) .
Impact of intervention programme on knowledge and attitudes
Researchers have indicated that tobacco prevention programmes have positive influences on students' tobacco use and prevention of addiction. Therefore, in order to decrease the use of tobacco among teenagers, tobacco education programmes are suggested to cultivate students' positive perceptions and refusal skills (36) . Youth are easily influenced by their favourite idols who smoke, and a positive correlation between a popular idol's smoking habits and adolescent smoking has been found (37) . A Taiwanese study showed that students' post-intervention scores on the knowledge of tobacco hazard, antismoking attitudes and ability to refuse smoking were significantly higher than those in the pre-intervention period. This indicated that both the delivery of tobacco prevention brochures and the implementation of tobacco prevention programmes to reinforce teenager's knowledge of tobacco hazards and attitudes against smoking were effective in decreasing youth smoking (36) . Those findings are in accordance with the present study and a study in India (38) .
This study has the same limitations inherent in any cross-sectional school survey, where data collection is limited to a single time point. Tobacco use status was assessed by self-reporting and therefore some students may have under-reported their tobacco use. Moreover, the existing taboos about tobacco use, especially among female students in this region, might also lead to underreporting. The estimated prevalence in the study may therefore be slightly lower than the actual prevalence.
Conclusion and Recommendations
Tobacco use constitutes a real public health problem among this group of adolescents in the UAE. About 15% were self-reported current users of tobacco, and cigarette smoking was the most prevalent type. The most common reasons for tobacco use were trying out the experience, to relieve stress and peers' smoking. About one-third or more of the students demonstrated poor knowledge or negative (favourable) attitudes towards smoking. There was a significant improvement in knowledge and attitude scores after the 1-day intervention programme.
It is recommended that health education programmes to raise awareness about the hazards of smoking for teenagers and adolescents are continued in schools and that parents and concerned staff are actively engaged in the process, with an emphasis on encouraging youth support groups working against tobacco use among youth. Competing interests: None declared.
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